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Prior certificate(s) of addtion: 



This Certificate of Addition relates to stabilizers of vinyl chloride polymers and 
copolymers. 



It was claimed in the Principal Patent to which this Certificate of Additions relates that 
the mono-substituted derivatives of phenyl-2 indole having the general formula: 

OPk+> ~ . 

B 

in which R represents a phenyl group, an amino group, possibly substituted by an acetyl or 
benzoyl radical, a mercapto group, possibly substituted by a methyl radical, a carboxyl radical or 
an RiO- group in which R x represents hydrogen, an isopropyl radical, a linear or branched alkyl 
radical, and having 6 to 12 atoms of carbon, a carboxy methyl radical, carbethoxymethyl, 
carbethoxyisopropyl, an acetyl radical, docosanoyl or a benzyl radical, having interesting 
properties capable of making them very useful as stabilizers for thermoplastic materials, such as 
vinyl chloride polymers and copolymers. 

The Applicant has consequently discovered - and this is the subject of this Certificate of 
Addition - that the compounds having the general formula I, in which R represents a mercapto 
group, substituted by a linear or branched alkyl radical, and having 2 to 12 atoms of carbon or by 
a cyclohexyl radical, an RiO- group, R x representing an allyl radical, also have stabilizing 
properties vis-a-vis vinyl chloride polymers and copolymers, and this at the rate of 0.1% to 1% 
weight. 

The compounds according to this Certificate of Addition may, generally speaking, be 
prepared according to the FISCHER and BISCHLER syntheses, already described in the ' 
Principal Patent, as well as, in the case where R represents the KiO- group above, by the 
particular synthesis also described in the Principal Patent. 

The formula I compounds, in which R represents a mercapto group, may also be prepared 
by demethylation of the corresponding methylmercapto phenyl indole, prepared by one of the 
two general methods, by means of sodium amidide in the presence of liquid ammonia. 

The Compounds of formula I, in which R represents a mercapto group substituted by a 
linear or branched alkyl radical, and having 2 to 12 atoms of carbon or a cyclohexyl radical, may 
be prepared by reaction of the corresponding mercapto phenyl-2 indoles, prepared by the method 
above, on a compound having the general formula: 

R 2 -x 

in which R 2 represents a linear or branched alkyl radical, and having 2 to 12 atoms of carbon or a 
cyclohexyl radical, X representing a halogen, in the presence of a sodium alcoholate such as, for 
example, sodium methylate. 



The compounds according to this Certificate of Addition listed below are new compounds 
and are claimed as new industrial products: 

Butylthio-4' phenyl-2 indole (compound 23) 
n-Dodecylthio-4' phenyl-2 indole (compound 24) 
Isopropylthio-4' phenyl-2 indole (compound 25) 
Cyclohexylthio-4' phenyl-2 indole (compound 26) 
Allyloxy-4' phenyl-2 indole (compound 27) 

The preparation procedures of the compounds above are also the subject of this 
Certificate of Addition. 

The study of the compounds according to this Certificate of Addition was done by 
following exactly the methods described in the Principal Patent, with the exception of the study 
of acute toxicity, for which the maximum dose was determined, while not killing any animals. 

The following results were obtained: 

A) Acute toxicity study 

Compound LD n mg/kg Toxic symptoms 

Butylthio-4' phenyl-2 indole > 3000 none 

n-Dodecylthio-4' phenyl-2 indole > 3000 none 

B) Static thermal sta bility study of the stabilized material 

This study was done with the resin having the below formula: 

Constituent Parts in weight 

Polyvinyl chloride resin 100 
Anti-shock resin 9 
Epoxidated soy oil 2 

hydroxy- 12 calcium stearate 0.2 
SL2016 0.1 
Stabilizer 0.3 

SL 2016 is a zinc ethyl-2 hexanoate solution in a mixture of aromatic hydrocarbons 
boiling from 1 58 □ to 184 DC. 



The results below were obtained by following GARDNER'S method exactly, as described 
m the Principal Patent: 
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Key: 

1 - stabilizers 

2 - time in minutes 

3 - compound 25 

4 - burned 

Isopropylthio-4' phenyl-2 indole proves superior to phenyl-2 indole starting from the 12 th 
minute. & 

The following results were obtained this time by GARDNER' s simplified method also 
described in the Principal Patent. 



Key: 

1 - stabilizer 

2 - time in minutes 

3 - burned 



^ Butylthio-4' phenyl-2 indole (compound 23), n-dodecylthio-4' phenyl-2 indole (compound 
24) and isopropylthio-4' phenyl-2 indole (compound 25) also display very quickly their 
superiority over phenyl-2 indole. 

C) Extractabilitv of the stabilizer 

The results below were obtained with n-dodecylthio-4' phenyl-2 indole (compound 24): 

Solvent quantity extracted m?/l 

water <3 (10 day s) 

aqueous solution of 3% acetic acid < 3 (20 days) 

50/50 aqueous ethanol < 10 (9 days) 

heptane 175 ( 48 hours) 

According to these results, compound 24 is clearly less extractible than phenyl-2 indole 
by water, aqueous ethanol and heptane. 

In the case of dilute acetic acid, the quantities extracted are similar, but it is difficult to 
draw a conclusion from it because these quantities are below the method's sensitivity threshold. 

The following examples illustrate, in a non-limiting way, the preparation procedures of 
the compounds according to this Certificate of Addition, as well as another preparation procedure 



of compound 1 of the Principal Patent: 

EXAMPLE 1 

Preparation procedure for mercapto-4' phenvl-2 indole 

20.7 gr (0.9 mole) of sodium are added in one hour to a mixture of 800 ml of liquid 
ammonia and 72.1 gr (0.3 mole) of methylthio-4' phenyl-2 indole, prepared as in Example 2 of 
the Principal Patent, with the reactional medium at a temperature between -35D and -40 DC. 

After introduction of the sodium, we add anhydrous ammonium chloride in order to 
destroy the excess of sodium and some amidide formed and it is left to revert to ambient 
temperature until the ammonia is eliminated. The product obtained is poured into an icy aqueous 
solution of hydrochloric acid and the solution is agitated for 12 hours. 

The precipitate obtained is then filtered and washed with water until neutralized After 
recrystalhzation in methanol, mercapto-4' phenyl-2 indole is obtained, melting at 238 DC 
Yield: 1 00% raw product. 

EXAMPLE 2 

Preparatio n procedure for butvlthio-4 , phenvl-2 indole 

22.5 gr (0.1 mole) of mercapto-4' phenyl-2 indole, prepared as in Example 1 above and 
placed in solution in 60 ml of N,N-dimethylformamide are added to a mixture of 60 ml of N N- 
dimethylformamide and 6.75 gr (0.125 mole) of sodium methylate. Then 17.1 gr (0.125 mole) of 
butyl bromide are added dropwise while agitating well and at ambient temperature. Agitation is 
maintained for two hours, then the reactional medium is poured into water. The precipitate 
formed is filtered, washed with water until neutralized and purified by recrystallization in ethanol 
to yield butylthio-4' phenyl-2 indole, melting at 189-191 DC 
Yield: 76% 

Using the same procedure, but starting from appropriate initial products, we prepared the 
compounds below: 1 

Compound Melting point 

n-Dodecylthio-4' phenyl-2 indole 185D/191DC 

(Ethanol) 

Isopropy lthio-4' phenyl-2 indole 1 79 □ C 

(Methanol/acetone 80/10) 
Cyclohexy lthio-4 1 phenyl-2 indole 1 79 □ / 1 8 1 □ C 

(Ethanol) 
EXAMPLE 3 
Preparation procedure for allvloxv-4' phenvl-2 indole 



20.9 gr (0.1 mole) of hydroxy-4' phenyl-2 indole, prepared as in Example 2 of the 
Principal Patent are added to a mixture of 120 ml of N,N-dimethylformamide and 6.75 gr (0.125 
mole) of sodium methylate, then we add, dropwise, 15.1 gr (0.125 mole) of allyl bromide. Once 
the addition is done, the temperature is raised to 60-65 DC for 1 hour during good agitation, then 
to 100 DC for 2 hours. After cooling, the reactional medium is poured into water and extracted 
with ether. The etherated phase is washed with water until neutralized, dried, then concentrated 
under reduced pressure. The mixture is then recrystallized in benzene -methanol (70/30), then 
purified by chromatography on a silica column with benzene as eluent, to yield allyloxy-4* 
phenyl-2 indole, melting at 2 1 4 □ C . 
Yield: 10% 



CLAIMS 

1) New stabilizers of vinyl chloride polymers and copolymers characterized in that they have the 
general formula: 
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in which R represents a mercapto group, substituted by a linear or branched alkyl radical and 
having 2 to 12 atoms of carbon or by a cyclohexyl radical, an R,0- group, with R, representing 
an allyl radical. 

2) Rutylthio-4' phenyl-2 indole 

3) n-Dodecylthio-4' phenyl-2 indole 

4) Isopropylthio-4' phenyl-2 indole 

5) Cyclohexylthio-4' phenyl-2 indole 

6) Allyloxy-4* phenyl-2 indole 

7) Preparation procedure of stabilizers of vinyl chloride polymers and copolymers according to 
Claim 1 , characterized in that a derivative of acetophenone having the general formula is made to 
react. 

ft 
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in which R takes the same values as in formula I, with X representing a halogen, with aniline to 
obtain the desired derivative of formula I. 

8) Preparation procedure according to Claim 7 characterized in that X represents an atom of 
chloride or of bromide. 

9) Vinyl chloride polymers and copolymers characterized in that they contain at least one 
stabilizer according to Claim 1 . 

10) Vinyl chloride polymers and copolymers according to Claim 9, characterized in that the 
stabilizer is introduced at the rate of 0. 1 % to 1% weight. 

11) Polymers and copolymers according to Claims 9 and 10 characterized in that they are usable 
tor the manufacture of food packaging s. 
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Le present Certificat d' Addition se rapporte a des atabilisants dee 
polymeres et copolymeres du cnlorure de vinyle - 

XI a ete revendique dans le Brevet Principal auquel se rapporte le 
present Certificat d-» Addition que les derives mono-substitues du pkenyl-2 
indole repondant a. la for mule generale : 





dans laquelle R represente un groupement pnenyle , un groupement amino, 
10 event uellement substitue par un radical acetyXe ou benzoyXe , un groupement 

mercapto, event uellement substitue par un radical metnyle , un radical carbo- 
xyXe ou un groupement R^O- dans lequel » t represente 1'nydrogene, un 
radical isopropyle, un radical alkyXe , lineaire ou ranifie et comprenant 
de 6 a 12 atomes de carbone, un radical carboxymethyi, carbetnoxymetnyle , 
15 carbetnoxyisopropyle, un radical acetyle, docosanoyle on un radical benzyle, 
possedent des proprietes interessantes susceptibles de les rendre tres 
utiles en tant que stabilisants pour matieres tnermopXastiques , telle les 
polymeres et copolymeres du chlorure de vinyle. 

La Demanderesse a par la suite decouvert , et c'est l' ob^et du present 
20 Certificat d» Addition, que les composes repondant a la for mule generale I, 
dans laquelle R represente un groupement mercapto, substitue par un radical 
aXkyle, lineaire ou ramifie et comprenant de 2 a 1 2 atomes de carbone ou 
par un' radical cyclonexyXe , un groupement R r O-, R^ represent ant un radical 
alXyXe, possedent egalement des proprietes stabilisantes vis-a-vis des 
23 polymeres et copolymeres du chlorure de vinyle, et ce a raison de 0,1* a 1# 
en poids. 

Les composes selon le present Certificat d'Addition peuvent d'une 
maniere generale Stre prepares suivant les syntheses de FISCHER et 
BISCHLER, deja decrites dans le Brevet Principal ainsi que^ dans le cas 
30 ou R represente le groupement R^O- ci-dessue , par la synthese particuXiere 
egalement decrite dans le Brevet Principal - 

Les composes de for mule X, dans laquelle R represente un groupement 
mercapto, peuvent aussi litre prepares par d erne thyXat ion du metbylmer capt o 
pnenyX-2 indoXe correspondant , prepare par X'une des deux met nodes generaXes, 



an moyen d • ami dure de sodium en presence d* ammoniac liquide. 

Lee Composes de for mule I, dans laquelle R representee un groupement 
mercapto siibstitue par nn radical alkyle , lineaire ou rajnif ie et comprenant 
de 2. a. 12 atomes de carbone on un radical cyclohexyle , peuvent Stre prepares 
par reaction des mercapto phenyl -2 indoles correspondante , prepares par la 
methode ci-dessus , sur un compose de for mule gene rale : 

d ans laquelle representee un radical alkyle , lineaire ou ramifie et 

compremant de 2 a 12 atomes de carbone ou un radical cyclohexyle, X repre- 
sent ant un nalogene, en presence d'un alcoolate de sodium tel que, par 
exemple , le metnylate de sodium. 

Les composes selon le present Gertificat d'Addition enumeres ci-dessous 
sont des composes nouveaux et sont revendiques en taut que produits indus- 
triels nouveaux : 

Butyltnio-4 ' phenyl-2 indole (compose 23) 
n-^Dodecylthio-^ 1 phenyl-2 indole (compose 2**0 
Isopropylthio-4' phenyl-2 indole (compose 25) 
Cyclohexylthio-V phenyl-2 indole (compose 26) 
Allyloxy-^ 1 phenyl-2 indole (compose 27) 

Les precedes de preparation des composes ci-dessus font egaleraent 
I'objet du present Certificat d 1 Addition. 

L» etude des composes selon le present Certificat d» Addition a ete 
f ealisee en suiyant exactement les metnodes decrites dans le Brevet Princi- 
pal, a 1« exception de 1' etude de la toxicite aigue, pour laquelle on a 
determine la dose maximal e ne tuant aucun animal. 

Les re suit at s suivants out ete ootenus : 

A) Etude de la toxicite aigue 

Compose DL n mg/kg SymptSmes toxiques 

Butylthio-^* phenyl-2 indole > 3000 neant 

n-Dodecylthio-V phenyl-2 indole > 3000 neant 

B) Etude de la stabilite thermique statique de la matiere stabilise e 

Cette etude a ete realisee avec la Fesine de formule ci-dessons : 
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Constituent 
Eesine de cnlorure de poly vinyl e 
Resine ant x- choc 
Huile de 603a epoxydee 
5 Hydroxy-12 etearate de calcium 
SL 2016 
St ab ill sant 



Pelt -ties en poids 
IOO 

9 
2 

0,2 

0,1 



0,3 

Le sii 2016 est une solution d'etnyl-2 aexanoate de zinc dan, un melange 
d'hydrocaroures aromaticpies bouillant de 1^8° a l84 & C 
10 Lee resultats ci-dessous ont ete obtenus en sui.ant exacte.ent la me- 

thode de GARDKBR, telle que decrite dans le Brevet Principal; 
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I,.i s opropyltnio-M pnenyl-2 indole B e revale superieur au pnenyl-2 
indole et ce des la 12eme minute. 

Lea .esultats ,ui suiveut ont cette foio ete obtenu* par la metnode 
simplifiee de GAEDKEE, egalement decrite dan* le Brevet Principal. . 
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Le butyltnio-4' pneny±-^ iIiUUJ - c — ^ ™' * 

p Q enyl-2 indole (compose aft), et 1 • isoprop^tHc-V pnenyl-2 indole Ccompoee 
25 ) montrent egalement trea rapidement leur superiority our le pnenyl-2 



indole. 

C) Extracbib ilite du stabilisant 
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Les reBUltats ci-dessouB out ete obtenus avec le n-aoaecylthio-*f 1 
phenyl— 2 indole (compose 24) : 

Solvent quant it e extraite ug/1 

eau • <5 (10 jours) 

5 solution aqueuee d'acide acetique a y& <3 (20 jours) 

ethanol aqueux 50/^0 <10 ( 9 jours) 

Heptane W heures) 

D* apres ces reeultats le compose 2h est nettement moins ertractible 
que le phenyl-2 indole par l'eau, lethanol aqueux et I'heptane. 
-jO Dans le cas de l'acide acetique dilue , les quant it es extraites sont 

voisines, mais il est difficile d'en tirer une conclusion car ces quantites 
sont inferieures au seuil de sensibilite de la methode- 

Les exemples suivants il lust rent , d'une maniere non limitative, les 
precedes de preparation des composes selon le present Certificat d f Addition, 
13 ainsi qu'un autre procede de preparation du compose 1 du Brevet Principal ; 

EXEMPIjE 1 

Procede de preparation du mercapto-^ 1 phenyl-2 indole 

On ajoute en une heure a un melange de 800 ml d' ammoniac liquide et 
de 72,1 g (0,3 mole) de methylthio-4 1 phenyl-2 indole, prepare comme a 
20 l'Exemple 2 du Brevet Principal, 20,7 S CO,9 mole) de sodium, le milieu 
react ionnel etant a. une temperature comprise entre -33° et -^0 0 C. 

Apres introduction du sodium, on ajoute du chlorure d ■ ammonium * anhydre 
afin de detruire l'excea de sodium et de 1 1 ami dure forme et on laisse 
revenir a temperature ambiante jusqu'a elimination de l f ammoniac. On 
25 verse le produit obtenu dans une solution aqueu.se glacee d'acide chlor- 
hydrique et on agite la solution, pendant 12 heures. 

Le precipite obtenu est alors filtre et lave a l'eau juequ'a neutrality 
Apres recristallisation dans le methanol on obtient le mercapto-^' phenyl-2 
indole, fondant a 238 °C. 
30 Rendement r 1 00% en produit brut 

EXEMPIjE 2 

Procede de preparation du butylthio-V phenyl-2 indole 

On ajoute a un melange de 60 ml de N , N— dimethylf ormamide et de 6,75 g 
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(0,125 mole) de methylate de sodium 22,5 S CO,1 moXe)de mercapto^' phenyl:- 
—2 indole, prepare comme dans l T Exeniple 1 ci-deBsus et mis en solution dans 
SO ml de N , N-dimetiiylf ormamide . Puis on ajout'e goute a goutte 17,1 S 
CO, 125 mole) de bromure de butyle sons bonne agitation et a. temperature 
5 ambiante. On maintient 1* agitation pendant deux heures puis on verse le 
milieu react ionnel dans de I'eau . Le precipite forme est filtre, lave 
a I'eau jusqu'a. neutralise et purifie par recristallisation dans 1 ' ethanol 
pour donner leWyltMo-4* phenyl-2 indole, fondant a 189-191 °G. 
Rendement x 76% 

1 O Par le me me procede, mais en partant des produits de depart appropries , 

on a prepare les composes ci- dessous : 

Compose Point de fusion 

n-Dodecylthio-V phenyl-2 indole 185°/191°C 

(ethanol) 

15 Isopropylthio-^f' phenyl-2 indole _ 179°C 

(methanol-acetone 80/1 O) 

Cyclohexylthio-4 1 phenyl-2 indole 179/^181 °C 

(ethanol) 

E"5ngHPI^E 3 

SO Procede de preparation de l T allyloxy-^-' phenyl-2 indole 

On ajoute a un melange de 120 ml de N ,N-dimethylf ormamide et de 6,75 g 
( 0,125 mole) de methylate de sodium 20,9 S CO,1 mole) d' hydroxy- 2 *' phenyl-2 
indole, prepare comme a I'Exemple 2 du Brevet Principal puis on ajoute, 
goutte a goutte, 15,1 g (0,125 mole) de bromure d'allyle. L 1 addition 

25 terminee, on porte la temperature a 60-65 0 C pendant 1 heure sous bonne 

agitation, puis a 100°C pendant " 2 heures. Apres ref roidissement , le milieu 
react ionnel est verse dans I'eau et extrait a 1' ether. La phase etheree 
est lavee a l'eau jusqu'a neutrality, sechee puis cone entree sous pression 
reduite. Le melange est alors recristallise dans du benzene -methanol ( 7O/5O) 

30 puis purifie par chromat ographie but colonne de silice avec le benzene 

comme eluant , pour donner le allyloxy-^ ' phenyl-2 indole, fondant a 21 V*C. 
Eendement t 10^. 
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KB VINDICATIONS 



1 ) Noweaux stab ills ants des polymeres et copolymeres du cldorure de vinyle 
caracterises en ce qu'ils repondent a la formule generale : 
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dans laquelle R represent e un groupement raercapto , substitue par un 
radical alkyOe, lineaire ou ramifie et comprenant de 2 a. 12 atonies de 
carbone ou par un radical cyclohexyle , un groupement R^ O— , R-j represen- 
10 tant un radical allyle - 

2) Butyltnio-4 » phenyl -2 Indole 

3) n-Dodecylthio-4' phenyl-2 indole 

4) Isopropylthio-^f 1 phenyl-2 indole 
5 ) Cy clohexyltM o-^ 1 phenyl-2 indole 

15 6) Allyloxy-V phenyl-2 indole 

7) Pro cede de preparation des stabilisante des polymeres et copolymeres 
du chlorure de vinyle selon Ida Revendication 1 , caracterise en ce que 
1" on fait reagir un derive de 1 1 acetophenone repondant a la formule 
generale : 

8 



dans laquelle R prend les mimes valeurs que dans la formule I, X repre- 
sent ant un halogene ,avec de 1 • aniline pour obtenir le derive voulu de 
23 formule I. 

8) Procede de preparation selon la Revendication 7 caracterise en ce que 
X represent e un atome de chlore ou de brome- 

9) Polymeres et copolymeres du chlorure de vinyle caracterises en ce qu'ils 
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contiennent au moins un stab±Xisan-t selon Xa Bevendication 1 ♦ 

10) Polymeres et copolymeres dix chlorure de vinyle selon Xa Revendication 9 

caracterises en ce que Xe stabilisant est iatroduit a raison de 0,1# a 
"\% en poids - 

1l)PolymereB et copoXymeres seXon Xes Bevendicatfans 9 et 10 caracterises 

en ce qu'ils sont utilisables pour Xa fabrication d T emballages alimen- 
taires. 



